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ABSTRACT  
Calcium is an important mineral in human health, adequate intake is associated with higher bone 
mineral density, reduced risks of osteoporosis, fractures and falls among the elderly. This study 
assessed the adequacy of calcium intake and relationship with incidences of bone aches and fractures. 
150 elderly people from 100 households selected by cluster sampling technique in Ibadan South East 
Local Government constituted the study population. Dietary assessment was conducted using 24-hour 
dietary recall and analysed for calcium intake. Consumption pattern was assessed using food frequency 
questionnaire, blood pressure was taken using aneroid sphygmomanometer, lifestyles and 
sociodemographic characteristics were obtained using a semi-structured questionnaire. The mean 
calcium intake was 1569.8±1209.8mg disaggregated as 1782.4±1353.4mg in males and 
1432.0±1092.6mg in females. 39.3% disaggregated as 44.1% in males and 36.3% in females, met the 
recommended intakes of 1500mg/day. Roots and tubers were the most consumed food, followed by 
vegetables and then cereals and grains. Milk and dairy as well as fish and meat products were the least 
consumed foods. 47.3% rarely consumed milk and dairy products and 42.7% rarely consumed fish and 
meat products throughout the week. 56.7% had normal diastolic blood pressure and 64.7% had normal 
systolic pressure. 65.3% reported having pains and bone aches, sites of pain were back (44.7%), knee 
and ankle (9.3%), hip joint (6.7%), and wrist (4.7%). There were no significant differences (p>0.05) in 
the calcium intake by age, systolic blood pressure and incidence of bone pains and aches. However, 
income and the diastolic blood pressure showed significant relationship (p>0.05) with calcium intake. 
The results show that many elderly Nigerians have inadequate calcium intake, however, calcium intake 
does not affect incidence of pains and aches. There is a need to promote increased consumption of 
calcium rich foods. 
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INTRODUCTION 
Calcium is an important mineral in human health. It functions in the maintenance of proper structure of cell 
membrane, blood clotting, nerve transmission, muscle contraction and relaxation, and membrane permeability. 
Among the elderly, several studies have reported the beneficial effect of calcium, when used alone or in 
combination with other nutrient (Avenell et al., 2009; Tang et al., 2007; Bergman et al., 2010; Bischoff-Ferrari 
et al., 2005). Calcium and vitamin D combination have been used in the prevention and treatment of 
osteoporosis, falls, hip and non-vertebral fractures in elderly population (Chapuy et al., 1992; Trivedi  et al., 
2003), these conditions are strongly associated with calcium nutriture. Osteoporosis and fragility fractures are 
global problems. Due to the aging population, incidence of hip fractures has been projected to reach 6.26 million 
globally by 2050 (Cooper et al., 1992). Falls defined as the action of finding oneself involuntarily on the ground 
are a public-health problem due to their high prevalence of 30% among subjects aged 65 and over, and their 
adverse outcomes (Tinetti, 2003; Alexander, 1996; Dargent-Molina et al., 1996). Fall-related fractures are 
associated with excess morbidity and mortality, and substantial financial cost (Tinetti, 2003; Dargent-Molina et 
al., 1996; Dargent-Molina and Breart, 1995). Annweiler et al. (2010) reported that falls in the elderly and fall-
related adverse outcomes could be prevented. Osteoporosis is defined as a disorder where the bone mineral 
density (BMD) is 2.5 SD below the mean peak value in young adults (WHO, 1994). Prevalence of osteoporosis 
is 20% among men in the U.S. (USDHHS, 2004). Direct medical costs to the National Health Service attributed 
to osteoporosis have been estimated at £411 million per year in the UK (Avioli, 1991). However, there  is a 
paucity of reports from Nigeria on osteoporosis. The factors related to fracture risk include genetics, lifestyle 
and nutrition (Anderson and Pollitzer, 1994; Cooper et al., 1992). Both a high physical activity level and 
adequate calcium intake have been reported to be associated with higher BMD in male athletes (Laabes et al., 
2008; Ruffing et al., 2006). The diets of populations in Nigeria have been reported to be low in calcium and are 
based on cereal staples that contain chelators such as phytate (Thacher et al., 1999; Prentice et al., 1993).  
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membrane, blood clotting, nerve transmission, muscle contraction and relaxation, and membrane permeability. 
Among the elderly, several studies have reported the beneficial effect of calcium, when used alone or in 
combination with other nutrient (Avenell et al., 2009; Tang et al., 2007; Bergman et al., 2010; Bischoff-Ferrari 
et al., 2005). Calcium and vitamin D combination have been used in the prevention and treatment of 
osteoporosis, falls, hip and non-vertebral fractures in elderly population (Chapuy et al., 1992; Trivedi  et al., 
2003), these conditions are strongly associated with calcium nutriture. Osteoporosis and fragility fractures are 
global problems. Due to the aging population, incidence of hip fractures has been projected to reach 6.26 million 
globally by 2050 (Cooper et al., 1992). Falls defined as the action of finding oneself involuntarily on the ground 
are a public-health problem due to their high prevalence of 30% among subjects aged 65 and over, and their 
adverse outcomes (Tinetti, 2003; Alexander, 1996; Dargent-Molina et al., 1996). Fall-related fractures are 
associated with excess morbidity and mortality, and substantial financial cost (Tinetti, 2003; Dargent-Molina et 
al., 1996; Dargent-Molina and Breart, 1995). Annweiler et al. (2010) reported that falls in the elderly and fall-
related adverse outcomes could be prevented. Osteoporosis is defined as a disorder where the bone mineral 
density (BMD) is 2.5 standard deviation below the mean peak value in young adults (WHO, 1994). Prevalence 
of osteoporosis is 20% among men in the U.S. (USDHHS, 2004). Direct medical costs to the National Health 
Service attributed to osteoporosis have been estimated at £411 million per year in the UK (Avioli, 1991). 
However, there is a paucity of reports from Nigeria on osteoporosis. The factors related to fracture risk include 
genetics, lifestyle and nutrition (Anderson and Pollitzer, 1994; Cooper et al., 1992). Both a high physical 
activity level and adequate calcium intake have been reported to be associated with higher BMD in male athletes 
(Laabes et al., 2008; Ruffing et al., 2006). The diets of populations in Nigeria have been reported to be low in 
calcium and are based on cereal staples that contain chelators such as phytate (Thacher et al., 1999; Prentice et 
al., 1993). Adequate calcium and vitamin D through diet or supplements are however essential for the 
prevention of fractures and osteoporosis hip. In addition to the beneficial effects on the skeleton, calcium 
supplementation favourably influences serum lipids (Reid et al., 2002). Furthermore, evidence suggests that 
calcium intake is inversely associated with cardiovascular disease in postmenopausal women (Larijani et al., 
2004a).  
 
Many health conditions cause imbalance in body calcium with trickle down effect on the health (Shiva and 
Barzgar, 2007). Patrizi et al. (2011) reported changes in the serum calcium levels in elderly people with thyroid 
surgery. The recommended calcium intake in post menopausal women and men over the age of 50 years is 1500 
mg/day (Baeksgaard et al., 1998). Glew et al. (2004) reported a mean dietary calcium intake of 551 mg/day by 
Nigerian adult males, a consumption level that is significantly below the recommended intake. An earlier study 
among Nigerian children found a median dietary calcium intake of 191 mg/day (Thacher et al., 1999). 
 
The promoting and inhibitory effects of other nutrients and diet components on calcium and its metabolism are 
well documented (Larijani et al., 2004a; Bekheirnia et al., 2004; Byrjalsen et al., 1993; Hossein-nezhad et al., 
2003). Studies have also established association between osteoporosis and vitamin D deficiency (Chapuy et al., 
1992; Dawson-Hughes et al., 1997), with high prevalence in different parts of world (Hashemipour et al., 2004; 
McKenna, 1992). 
 
With this body of evidence, this study assessed the relationship between adequacy of calcium intake and 
incidences of bone aches and fractures among the elderly in Ibadan South East Local Government of Ibadan. 
 
MATERIALS AND METHODS 
Subject 
One hundred households from Wards 1, 2, 10 and 11 of Ibadan South East Local Government of Oyo State, 
Nigeria were selected using the cluster sampling technique. A household represents a group of persons, living in 
the same house, sharing meals in common and running a common food budget. The study population was the 
elderly who is 60 years and above and who is not living alone. One hundred and fifty elderly subjects who 
signed the informed consent form were recruited for the study. Demographic, socio-economic and lifestyle 
information of the respondents were taken using a semi-structured questionnaire. 
 
Dietary and clinical Assessment  
Dietary intake was assessed using 24-hour dietary recall and food frequency questionnaire. The recall was 
facilitated by a trained research assistant, prompting questions were asked to facilitate recall by the respondents. 
Respondents described quantities of foods consumed in price and common household measures. The food recall  
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was analysed for calcium intakes using the Food Composition Table for Africa (FAO, 1968) and Nutrient 
composition of commonly eaten foods in Nigeria (Oguntona and Akinyele, 1995). Food frequency was used to 
describe the usual dietary pattern of the respondents. 
 
Blood pressure was taken using an aneroid sphygmomanometer, an average of three readings was taken as the 
final reading.  
 
Simple descriptive analysis was used for result presentation.  
 
RESULTS AND DISCUSSION 
The demographic distribution and socioeconomic characteristics of the respondents are as shown in Tables 1 
and 2. There were more female (60.7%) than male respondents (39.3%). Respondents within 60-64 age range 
accounted for more than half of the total respondents. Respondents aged 65-69 years and 70-74 years accounted 
for 16.7% and 13.3% respectively while 9.3% were 85 years or older. 44.0% had no formal education, 36.7% 
had not more than primary education and 9.3% had not more than secondary education. More than half (50.7%) 
were traders while artisans, farmers and respondents on paid employment constituted 16.7%, 12.7% and 4.0% 
respectively. Respondents that were not on any form of job accounted for 16.0%. Most of the respondents 
(75.3%) were Muslims and 96.7% were Yorubas. Anderson and Pollitzer (1994) reported ethnic and race 
differences in the prevalence and pre-disposition to osteporosis and hypertension, blacks were found to be less 
susceptible to osteoporosis but more prone to hypertension.  
 
Most of the respondents (91.4%) earned below N5000 monthly, and only 2.0% earned above N10000 monthly. 
89.3% spent N5000 or below on food on monthly basis, 8.7% spent within N5001-N10000 and 2.0% spent 
above N10000 on food monthly. Income level found in the study was considerably lower than the national 
average income. Income level has been found to be related to food access and food security (Gollub and 
Weddle, 2004; Frongillo et. al., 1992). The sources of water were borehole (46.0%), well (30.7%), public tap 
(21.3%) and stream/river (2.0%). 84.7% used pit latrine, 11.3% used bush and 4.0% used water closet. The type 
of toilet facility is an indication of exposure to disease causing microorganisms. Pit latrines are commonly used 
in urban slums. 65.3% of the respondents lived in one-room apartment, this suggests that most of the 
respondents were in low socioeconomic status. 23.3% lived in flat housing type, 6.0% lived in a bungalow and 
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Table 1: Demographic distribution of respondents 
Variable N % 
Sex   
Male 59 39.3 
Female 91 60.7 
Age range (years)   
 
60-64 78 52.0 
65-69 25 16.7 
70-74 20 13.3 
75-79 5 3.33 
80-84 8 5.33 
85+ 14 9.33 
   
Education Level   
None 66 44.0 
Primary Education 55 36.7 
Secondary Education 14 9.3 
Tertiary Education 7 4.7 
   
Occupation   
Trader 76 50.7 
Farmer 19 12.7 
Artisan 25 16.7 
Paid employment 6 4.0 
Jobless 24 16.0 
   
Religion   
Christians 36 24.0 
Muslims 113 75.3 
Others 1 0.7 
   
Ethnicity   
Yoruba 145 96.7 
Igbo 5 3.3 
 
Table 2: Socioeconomic characteristics of the respondents 
Variable N % 
Income range/month   
Below N5000 137 91.4 
N5001-N10000 5 3.3 
Above N10000 8 5.3 
   
Monthly expenditure on food   
≤ N5000 124 89.3 
N5001-N10000 13 8.7 
Above N10000 3 2.0 
   
Source of water   
Tap water 32 21.3 
Borehole 69 46.0 
Well 46 30.7 
Stream/River 3 2.0 
   
Toilet facilities   
Bush 17 11.3 
Pit latrine 127 84.7 
Water closet 6 4.0 
   
Housing type   
One-room 98 65.3 
Bedroom flat 35 23.3 
Bungalow 9 6.0 
Duplex 5 3.3 
Others 3 2.0 
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The lifestyle factors and food consumption pattern of the respondents are as shown in Tables 3 and 4. Most 
respondents (75.3%) ate thrice daily, 36.7% ate twice daily and 11.3% ate four times daily. Also, 4.0% and 
3.3% ate once and more than four times daily respectively. Customarily, Nigerians eat three times a day though 
a wide variation exists depending on the socioeconomic class, education, occupation and many other factors. 
The participation in physical activities was daily in 45.3% of the respondents, and 19.3% rarely participated in 
physical activities. 12.7% consumed alcohol, 14.7% consumed caffeine and 5.2% were smokers. The low 
prevalence of alcohol and caffeine consumption as well cigarette and smoking is an indication of healthy 
lifestyle. 
 
Roots and tubers constituted the most consumed food group, followed by vegetables and then cereals and grains. 
This is in line with the traditional food pattern in the area where roots and tubers products such as garri, amala, 
Eba, Foofoo were staple foods. Milk and dairy as well as fish and meat products were the least consumed food 
groups by the respondents. 47.3% rarely consumed milk and dairy products and 42.7% rarely consumed fish and 
meat products throughout the week. The availability of calcium from plant sources is inhibited by other 
constituents such as phytic acid, dietary fibers and other antinutritional factors. The poor consumption of milk 
and dairy products makes the respondents liable to calcium inadequacy. The pattern of food consumption 
suggests likelihood of inadequate intakes of good quality proteins, calcium and phosphorus, certain vitamins 
such as vitamin B12 and certain essential fatty acids. Many studies have reported a poor intake level of milk and 
dairy products by older people (Iso et al., 1991; Lau, 1988; Eaton and Kanner, 1985) 
 
The calcium intake of the respondents is shown in Table 5. The mean calcium intake was 1569.8 ± 1209.8mg 
for both sexes. Mean intake was higher in males (1782.4 ± 1353.4mg) than females (1432.0 ± 1092.6mg). 
Overall, 39.3% disaggregated as 44.1% in males and 36.3% in females, met the recommended intakes of 
1500mg per day. 45.3% disaggregated as 40.7% and 48.4% in males and females respectively had calcium 
intake levels below 1000mg. The magnitude of the percentage of respondents with inadequate intakes of 
calcium relative to the mean intake suggests a possible excessive intake by some of the elderly and a 
considerably lower intake by others. The intakes level found in this study was higher than mean intakes of 
551mg and 191mg reported by earlier studies in Nigeria (Glew et al. 2004; Thacher et al., 1999; Prentice et al., 
1993), dietary calcium intake of postmenopausal Malaysian women (Chee et al., 2002) and calcium intakes in 
elderly women (Simon et al., 1992). Inspite of poor intake of milk and dairy products, calcium intake was 
significantly higher than reported in other studies, this suggests the possibility of adequate intakes of calcium 
from other food sources. Earlier studies have confirmed the health promoting effect of calcium (Avenell et al., 
2009; Tang et al., 2007; Bergman et al., 2010) including the prevention and treatment of osteoporosis, falls, hip 
and non-vertebral fractures in elderly population (Chapuy et al., 1992; Trivedi  et al., 2003).  
 
The blood pressure readings and the reported incidence of bone aches and fractures among the respondents are 
shown in Tables 6 and 7. 56.7% had normal diastolic blood pressure, 39.3% had mild hypertension, 2.7% had 
moderate hypertension and 1.3% had severe hypertension. Also, 64.7% had normal systolic pressure, 29.3% had 
borderline isolated hypertension and 6.0% had isolated hypertension. The prevalence of pains, bone aches and 
fractures was 65.3%, various sites of pain as reported were back (44.7%), knee and ankle (9.3%), hip joint 
(6.7%), and wrist (4.7%).  
 
There were no significant differences (p>0.05) in the calcium intake by age, by systolic blood pressure and by 
incidence of bone aches and fractures. The result is contrary to earlier research findings, Jorde and Bonna (2000) 
reported a negative association between calcium intake and blood pressure. Iso et al. (1991) also found an 
inverse relationship between calcium and systolic blood pressure. However, income and the diastolic blood 
pressure had significant differences (p>0.05) on calcium intake. Larijani et al. (2004b) reported a relationship 
between bone mineral density and blood pressure. All the lifestyle factors, smoking, alcohol, physical activity 
and caffeine consumption showed no statistical significance (p>0.05) with calcium intake. Hernandez-Avila et 
al. (1991) reported increased risk of fracture as a result of consumption of caffeine and alcohol. The non 
significant relationship of the incidence of aches and fractures with calcium intake may be as a result of the 
subjective method of assessment which is based on the report of the respondents. 
 
CONCLUSION 
The results of this study show that many elderly Nigerians have inadequate calcium intake when judged from 
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products among the elderly is poor, however, calcium intake does not affect incidence of aches and fractures in 
Nigerian elderly. There is a need to promote increased consumption of calcium rich foods. 
 
Table 3: Lifestyle variables 
No of meals N % 
1x 6 4.0 
2x 9 36.7 
3x 113 75.3 
4x 17 11.3 
>4x 5 3.3 
   
Physical activities   
Daily 68 45.3 
Once weekly 7 4.7 
Sometimes 46 30.7 
 29 19.3 
 
Alcohol consumption  
Yes 19 12.7 
No 131 87.3 
   
Caffeine consumption   
Yes 22 14.7 
No 128 85.3 
   
   
Smoking cigarette   
Yes 8 5.2 
No 142 94.8 
 
Table 4: Frequencies of consumption of major food groups 
 Daily 1x and 2x  
weekly 
3x and 4x 
weekly 
Sometimes Rarely 
Food groups N % N % N % N % N % 
Roots and tubers 33 22.0 41 27.3 28 18.7 21 14.0 27 18.0 
Cereals and grains 61 40.7 29 19.3 19 12.7 9 6.0 32 21.3 
Legumes and nuts 39 26.0 38 25.3 24 16.0 12 8.0 37 24.7 
Fish and meat products 37 24.7 17 11.3 11 7.3 21 14.0 64 42.7 
Milk and Dairy products 22 14.7 26 17.3 10 6.7 21 14.0 71 47.3 
Vegetables 33 22.0 54 36.0 24 16.0 9 6.0 30 20.0 
Fruits 57 38.0 25 16.7 24 16.0 9 6.0 35 23.3 
 
Table 5: Calcium intake by the respondents 
 Both sexes Males Females 
Intakes range (mg) N % N % N % 
≥1500 59 39.3 26 44.1 33 36.3 
1000-1499 23 15.3 9 15.3 14 15.4 
<1000 68 45.3 24 40.7 44 48.4 
Mean intake 1569.8  1782.4  1432.0  
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Table 6: Blood pressure readings 
 
Classification N % 
Diastolic Pressure (mmHg)   
<85 85 56.0 
Normal range (85-89) 1 0.7 
Mild hypertension (90-104) 59 39.3 
Moderate hypertension (105-114) 4 2.7 
Severe hypertension (>115) 2 1.3 
   
Systolic Pressure (mmHg)   
Normal blood pressure (<140) 97 64.7 
Bordeline isolated hypertension (140-159) 44 29.3 
Isolated hypertension (>160) 9 6.0 
 
Table 7: Incidence of bone aches and fractures 
 N % 
None 52 34.7 
Hip joint  10 6.7 
Wrist 7 4.7 
Back 67 44.7 
Knee and ankle  14 9.3 
 
Table 8: Statistical relationship of selected variables with calcium intakes 
Variables P values 
Age 0.1281 
Income 0.0403 
Diastolic blood pressure 0.0425 
Systolic blood pressure 0.9043 
Incidence of bone aches and fractures 0.2845 
Smoking 0.3023 
Alcohol 0.2930 
Physical activity 0.3057 
Caffeine intake 0.2074 
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